Aims: To assess adolescents' eating/drinking habits of a selection of healthy and unhealthy food items at school, variations in gender and socioeconomic status in these eating habits, and variations between the schools. Methods: A cross-sectional study among 2870 adolescents (mean age: 15.5 years) within the Fruits and Vegetables Make the Marks (FVMM) project. A survey questionnaire was completed by the pupils in the classroom in the presence of a trained project worker. One school lesson (45 minutes) was used to complete the questionnaire. A total of two healthy (fruit and vegetables (FV), water) and five unhealthy (candy and/or potato chips, sweet bakery, instant noodles, regular soft drinks, and diet soft drinks) food items were assessed by food frequency questions. All variables were dichotomised to less than once a week and once a week or more. Results: Several pupils reported to consume snacks (33%), sweet bakery (36%) and regular soft drinks (24%) at school at least once a week. The proportion of pupils who reported to eat FV at least once a week (40%) was low. Girls and pupils with plans of higher education had a more favourable intake of healthy versus unhealthy food items at school. In two-level variance component analyses the proportional school variation ranged from 3.4% (diet soft drinks) to 30.7% (noodles). Conclusions: A large number of adolescents consume unhealthy food items at school and few eat FV. Large differences were observed between groups of pupils and between the schools in consumption of these foods.
Introduction
It has been reported that the risk of developing several lifestyle-related diseases can be reduced by altering unfavorable dietary patterns according to national recommendations on dietary intake [1] .
The Norwegian health authorities recommend that consumption of refined sugar (added sugar) and saturated fats should constitute less than 10% of the total daily energy intake each [2] . They also recommended to eat at least two portions of fruits and three portions of vegetables daily (five-a-day) [3] . The dietary intake of Norwegian children and adolescents do not meet these recommendations. Norweigan children and adolescents consume less than half of the fruits and vegetables recommended [4] and their intake of added sugar and saturated fat is too high [5] .
Studies have reported that eating habits established during childhood and adolescense tend to sustain into adulthood [6] . Despite few and poorly designed studies of environmental factors on eating habits, Brug and colleagues have concluded that preliminary results indicate that the environment is crucial in promoting healthy eating among youth and adolescents [7] .
School is an important environment where children and adolescents spend a considerable amount of time and where they usually eat at least one meal per day (lunch). Schools should therefore be healthpromoting and supportive environments where healthy food choices can be made and unhealthy food choices be avoided. In a European context, little research has been done to study the influence of the school environment on adolescents' food habits at school. A Belgium study on school food policy found significant variation between secondary schools on daily intake of soft drinks, sweets, and crisps indicating that school food policies can have an impact on adolescents' food habits [8] .
In Norway, school lunch is typically brought from home. However, most pupils in 8th grade and higher may buy food and drinks both at school or in its surroundings in addition to, or instead of, bringing their own lunches. Little data is available on what adolescents eat at school in Norway. It has been reported that 7th graders eat 0.2-0.3 portions fruits or vegetables per day at school [9] and that 63% and 27% of 9th and 10th graders drink regular and diet soft drinks twice a week or more at school, respectively [10] . Water drinking at school has been promoted in national newspapers during the last years, but no data on consumption at school exist. Neither do data on consumption of unhealthy foods such as sweet buns, instant noodles, chips, and candy at school. However, it is a common opinion in Norway that such unhealthy food items are consumed regularly at school.
Large gender and socioecomomic differences in adolescents eating habits have been reported in Norway, and boys and adolescents of lower socioeconomic status (SES) tend to eat more unhealthy than girls and adolescents of higher SES [10] [11] [12] [13] . All adolescents in Norway are in school, and therefore schools have the potential to influence all, including boys and pupils from low-SES families. However, different schools include different adolescents, and there might be large school variations in consumption of foods between schools. Few studies have looked at gender and SES differences in eating habits at school, and to our knowledge no study has looked specifically at gender and SES differences in eating habits between schools, in Norway. In order to make schools more health promoting regarding food consumption, it is also essential to know the extent to which consumption pattern vary across schools.
The aims of this study are to assess gender and SES variations in adolescents' eating/drinking habits of a selection of healthy (fruit, vegetables, and water) and unhealthy (instant noodles, sweet bakery, candy/ chips, and soft drinks) food items at school, and to assess the variations in these consumption patterns between the schools.
Methods

Procedure and sample
This study is part of the Fruits and Vegetables Make the Marks (FVMM) project which is a cohort study, but originally an intervention study [14, 15] . Initially 48 randomly selected elementary schools in Hedmark and Telemark counties in Norway were invited to participate in the study. From each county, 19 schools agreed to participate (response rate of 79%). The intervention was implemented in 18 of these schools during the school year of 2001-02. A total of 2870 (out of 3388 eligible; 85%) pupils completed the questionnaire: 1462 boys and 1398 girls. A total of 1468 pupils were in 9th grade and 1402 were in 10th grade. Mean age of the sample was 15.5 years. The proportion of pupils previously subjects to intervention during 6th and 7th grade in elementary school was 33.2%. The main reason why 15% of the pupils did not complete the questionnaire was due to absence from school on the survey day.
Instrument and measures
A survey questionnaire was completed by the pupils in the classroom in the presence of a trained project worker. One school lesson (45 minutes) was used to complete the questionnaire.
A total of two healthy (fruit and vegetables, water) and five unhealthy (sweets and crisps, sweet bakery goods, instant noodles, soft drinks including sugar, soft drinks without sugar) foods were assessed by the following food frequency question: ''How often do you eat/drink . . . at school?'' These questions had seven response alternatives; ''every school day'', ''4 days a week'', ''3 days a week'', ''2 days a week'', ''1 day a week'', ''less than once a week'' and ''never''. All variables were dichotomised to less than once a week and once a week or more. A consumption of less than once a week was seen as an acceptable frequency of consumption at school for the unhealthy foods, and as a low consumption for the healthy foods.
We assessed whether the pupils had further educational plans by one question. Response categories were: ''university or college'', ''technical or vocational education'', ''no further education'' and ''others'' (dichotomised into university/college or not). Allthough future educational plans is an indicator of socioeconomic aspiration it also apprehends the pupils socioeconomic position. Gender was also assessed in the questionnaire.
Statistical analyses
We conducted descriptive analysis of the proportion of pupils consuming healthy and unhealthy food items at school once a week or more often, in relation to gender and educational plans using SPSS version 14 (Table I) . By running the same analysis exclusively on the pupils participating in the intervention in 2001 we found no substantial differences compared to the results of the total study sample of this paper (data not shown). The parameters as presented in Table II were calculated using the software MLwiN. Different procedures have been implemented in MLwiN for the estimation of binary models, such as quasi-likelihood methods (Marginal quasi-likelihood (MQL)/Penalized quasilikelihood (PQL), 1st or 2nd order), Markov chain Monte Carlo (MCMC) methods and bootstrapping. Browne advises the use of 2nd PQL or MCMC methods for binary response models [16] . The parameter estimates (i.e. adjusted odds ratios) in all models are given with 95% confidence intervals. For all multilevel models, we calculated the proportion of the total variance that is attributable the individual and school level respectively. Because the variances at these two levels are not on the same scale, we have used the latent variable approach [17] by assuming the observed values (0 and 1) as arising from an underlying continuous variable with logistic distribution. The variance of a standard logistic distribution is p2/3&3.29 and the individual level variance was replaced by this value, so that both the individual and school level variances were allocated on a continuous scale. The results in Table II were based on pupils who responded to all the parameters presented in this table. One school was excluded from analysis due to few participants (three pupils only).
Results
A total of 60% of the adolescents reported to eat fruit and vegetables (FV) and 21% reported to drink water less than once a week at school. Respectively, 33%, 36%, 5%, 24%, and 8% reported to eat candy/ crisps, sweet bakery, instant noodles, regular soft drinks, and diet soft drinks once a week or more often at school (Table I) . (Table II) . The same figures for adolescents with plans of higher education compared to adolescents without such plans were, respectively, 1.65 (1.33-2.05), 0.61 (0.49-0.77), 0.72 (0.58-0.89), 0.69 (0.42-1.13), 0.51 (0.39-0.66), 0.43 (0.29-0.64) and 1.33 (1.04-1.69).
The mean percentage of adolescents eating/drinking the selected food items once a week or more often at the different schools varied 16-79% for FV, 9-93% for candy/chips, 18-61% for sweet bakery, 0-23% for instant noodles, 6-67% for regular soft drinks, 0-21% for diet soft drinks, and 55-97% for water (data not shown). At the school level, consumption of candy/chips, sweet bakery, and both regular and diet soft drinks were all significantly correlated to each other (Spearman's r 0.37-0.76, all p-values were less than 0.05, data not shown). No other significant correlations were observed. The variance of consumption of the different food items at school that is attributed to the school level ranged from explaining 3.4% (diet soft drinks) to 30.7% (instant noodles) of the variation (Table II) .
Discussion
Few pupils reported to eat FV and several reported to eat snacks, sweet bakery, and drink soft drinks, at school. In 2005 the Norwegian Directorate of Health published guidelines on how to improve the pupils' dietary intake at school [18] . These guidelines emphasise that the pupils should not be offered unhealthy food items such as soft drinks, potato chips, candy, or sweet bakery at school daily. However, it is not mandatory for the schools to implement these guidelines. No studies have, to our knowledge, described the extent and effect of these guidelines in Norwegian elementary or lower secondary schools [19] . Studies on the presence of food policies at schools in other European countries are scarce. However, presence of such policies is reported to be low in Denmark and Flemish Belgium [8, 20] . Further, the availability of unhealthy foods such as sugared drinks were reported to be offered the pupils at 10% of Danish schools [20] and almost all Flemish Belgium schools [21] .
We found that girls generally reported to consume healthy food items at school more frequently than boys and unhealthy items less frequently. These gender differences in food choices at school are in accordance with the results of a general eating pattern. A review of quantitative studies by Rasmussen et al. revealed that, in 27 out of 49 papers, girls had a higher or more frequent intake of FV than boys [22] . The same disparities were reported by the Norwegian Longitudinal Health Behaviour Study which found that boys scored higher than girls in a sugar score including both sweets/chocolate and soft drinks [23] . A number of hypotheses on gender differences in food intake have been proposed. Wardle and colleagues suggests that social desirability has a stronger impact on girls due to the greater importance females attach to diet and that the gender differences also may be linked to girls being more likely to be responsible for family meal preparation and buying foods -therefore use these skills to adopt a healthy diet [24] . Another element implied is that the higher energy requirement of boys may direct their food preferences towards more energy dense foods than FV [25] .
Large SES differences in eating habits at school were also observed in the present study. Pupils with plans of higher education reported to eat healthy food items more frequently and unhealthy food items less frequently than pupils without higher education plans. Bere and colleagues previously reported within the same cohort that educational plans among the pupils is a strong determinant of adolescent soft drink consumption both at school and total daily intake [10] . This is in accordance with the results of several other studies on eating habits among children and adolescents. A negative association on soft drink consumption and parental occupation in Northern European countries was reported by Vereecken and colleagues [21] . A review on determinants of FV consumption among children and adolescents' found a positive association between FV intake and parental education in all the 11 studies included [22] . Darmon and Drewnowski published a review on social class and diet quality and found a socioeconomic gradient in dietary patterns where FV, whole grains, lean meats, fish, low-fat dairy products were more likely to be consumed by high SES individuals and refined grains and added fats were associated with higher consumption among lower SES groups, and they also concluded that a link between SES and diet also was evident among children and adolescents [26] . Other health-related behaviours such as physical in-activity and cigarette smoking have also been observed more prevalent among adolescents in low SES groups compared to adolescents in high SES groups [27] .
There were large between-school differences in eating habits at school. For example, the proportion of pupils at each school eating candy/crisps at school once a week or more often ranged from 9% to 93% between the different schools, and the proportion of regular soft drinkers at school ranged from 6% to 67%. We also found that the proportional school variations in consumption of the assessed food items ranged from 3.4% to 30.7% (Table II) . Previous studies have reported between-school differences in all day dietary intake [21, 28] . However, no other studies to our knowledge have studied school variation in eating habits at school exclusively. Our results suggest that variations in school food policies and/or school food environment/availability may be of great importance regarding the pupils eating habits at school.
At school level, intake of unhealthy food items at school (sweet bakery, candy, and soft drinks) were correlated: i.e. the schools having a high number of pupils consuming soft drinks also had a high number of pupils consuming candy and sweet bakery. Improving dietary habits among pupils at school should include interventions aiming at developing a supportive and health-promoting environment. Restricting the availability of unhealthy foods and at the same time offering healthy food choices for all pupils ought to be included in such strategies. This may include less or no access to unhealthy food items at school and/or rules prohibiting the pupils to bring these foods to school. A recent review by Jaime and Lock reported that nutrition guidelines and price interventions were more effective in improving the school food environment than regulations of food and beverage availability [29] . However, only two studies on regulations and availability were included in this review and the authors comment that an effect of such strategies should not be ruled out [29] . A study of the impact of nutrition policies at schools in Los Angeles found that 55.5% of the students reported a reduction in their soft drink consumption and 52.6% reported a reduction in snack consumption at school as a result of the nutrition policies [30] . In Norway, results from the FVMM project showed that distance to shops outside schools and rules on soft drink and candy consumption reduced the odds for drinking both regular and diet soft drinks at school [10] .
The strength of this study is that it includes a relatively large number of randomly selected schools. However, the participating pupils were from two out of 19 Norwegian counties only, and includes schools from smaller cities and more rural areas, but does not include schools from larger cities. There is only one large city in Norway (Oslo), and as Norway is a rather homogenous country we believe the results are likely to be generalisable to the other counties as well. Limitations of the study includes that it is based on cross-sectional data which only consider associations and can not state directional or causal paths. Originally, the FVMM project started as an intervention study with the aim of increasing pupils' FV intake [14, 15] . In the current study we have not explored a possible effect of these interventions regarding our present analysis. The variables on consumption of the food items at school have not been validated nor tested for reliability. However, validity and reliability has been assessed on a similar frequency questionnaire assessing fruit and vegetable intake among 6th graders, and found acceptable [31] . Only a proxy measure of SES was included by assessing the pupils' educational plans. Although adolescents have not obtained their own SES it has been shown that educational plans assessed at age 13 and 15 are stable and tracks well into adulthood [32] . From autumn 2007, it has been legally established that all pupils in combined (grades 1-10) and lower secondary schools (grades 8-10) in Norway should receive a free fruit or a vegetable every school day. The current (2009) FV intake at school might therefore be higher than reported by the pupils in the present study.
Conclusions
A large number of adolescents consume unhealthy food items at school, and few eat fruits and vegetables. Large differences were observed between the schools in consumption of these foods. Schools should be health promoting, and interventions are needed where boys and pupils of lower SES are vulnerable groups that need specific attention.
